The rotational structure of the bending fundamental r5 of monofluoroacetylene around 366 cm -1 was investigated. The measurements were performed using a Michelson type Fourier spectrometer with a resolution of about 0.05 cm -1 . The values ß0=0.32373 cm -1 , as~= -6.00 x 10 -4 cm -1 , q5= 6.3xl0 -4 cm -1 and D = 11.2 x 10 -8 cm -1 were obtained from the analyses of the P-, Q-, and R-branches. In addition, some hot bands accompanying the fundamental were studied.
Introduction
The low resolution infrared spectrum of monofluoroacetylene and the assignment of the observed vibration bands was first published by Hunt and Wilson 1 . The subsequent infrared investigations [2] [3] [4] contain, among other things, the rotational analyses of the fundamentals, except the lowest bending vibration r5. The rotational constants of the molecule are well-known from these measurements and from the microwave data of Tyler and Sheridan 5 . The present study was carried out to complete the investigations of the fundamental vibrations with high resolution.
Experimental
The gas sample was prepared using the method of Viehe and Franchimont 6 . The sample was evaporated into a gas cell giving a 100 cm path length. The pressure was about 2 kPa. A small amount of water remained in the cell, and it caused some external lines in the spectrum.
The interferograms were registered by a Michelson type Fourier spectrometer constructed at the Department of Physics 7 , and later changed to double-beam opefation. The Fourier transforms were calculated using programs also written in this laboratory 8 . The resolution of the spectrum was about 0.05 cm -1 , except in those calculations where apodization was used. The latter recordings were, however, only used to make sure of some weak lines.
The accuracy of the measurements was tested by some pure rotational lines of water, which appeared at the low frequency end of the spectrum, and were not blended by other absorptions. The comparison of the measured line positions with the values obtained on the basis of the energy levels, reported by Flaud and Camy-Peyret 9 , indicated a systematic deviation of 0.005 cm -1 . This difference was calculated to be due to a small phase error in our interferograms, and a proper correction was made for all the frequencies given in this work.
Spectrum

The v5 Band
The recording over the region of v5 is given in Fig. 1 , where a typical type band of a linear molecule can be seen. The strong absorption around 368 cm -1 is caused by several Q-branches. The most intense of these at 367 cm -1 refers to the bending fundamental v5, and the others belong to the accompanying hot bands.
• The assignment of the rotational lines in the Pand R-branches was relatively clear. Their frequencies are given in Table 1 . Some lines, which are blended by the water vapour absorptions, are placed in parentheses and they have been omitted in the calculations. The other lines were fitted by the least squares to the fourth order polynomial
where the letters have their usual meaning 10 
The fit is close and the average deviation between an observed and a calculated value is only 0.003 cm -1 .
The coefficients of the polynomial (2) give At the higher frequency side of the Q-branch maximum in Fig. 1 , many resolved lines can be observed. These lines are interpreted as the rotational structure of the Q-branch, which is resolved when the quantum number J is sufficiently high.
The frequencies of the lines in the Q-branch can be represented by the polynomial 10 
v = v0-B'+(B'-B")J(J+
where the effect of centrifugal distortion is neglected and the rotational constant B' = B5 + now refers to the upper 1-state. The wavenumbers of the lines assigned to the Q-branch are given in Table 2 . The numbering of the lines was carried out so that the value for v0 derived from the polynomial (2) and that from the 
Hot Bands
The main band is accompanied by many hot bands. The strongest of these are the components A^n and of the 2v5 -v5 band. These transitions are perpendicular and they both have a strong Q-branch. They are situated around 368 cm -1 and 366 cm -1 , respectively.
The relative intensities of the transitions A+-I1 and can be calculated to be 67% and 34% of the intensity of the main band. These results agree well with the intensities of the Q-branches observed in the spectrum. In the A+-I1 transition the splitting due to the 1-type doubling could be resolved in the P-and R-branches and therefore the intensity of the lines in these branches is only half of that calculated above.
In the case of the A^IJ transition the two component bands are designated as dd-or cc-components, depending on whether the transition AJ = ± 1 take place between the upper levels of the 1-doublets or between the lower levels of the 1-doublets of the rotational states. The line system in the P-and R-branches of the dd-component was clear and it could be followed up to quantum numbers of about 40. To the cc-component, however, less lines could be assigned, because more lines were blended or hidden behind the lines of the r5 band. The assignment of the rotational lines was selected on the basis of the prominent Q-branch. The observed wavenumbers are given in Table 3 , where the lines marked with an asterisk have been assigned to both components.
The frequencies of the lines in the P-and Rbrandies of the hot bands can be given by v = v0 + B" I" 2 -B' I' 2 + (B' + B") m +(B'~ B") m
provided that the energy expansion in powers of /(/+1) is valid. In addition, the effect of centrifugal distortion is neglected in the second and lower order terms. The fitting of the lines from Table 3 
The average deviation between an observed and a calculated value was 0.006 om -1 in the former fit and 0.010 cm -1 in the latter.
The coefficients of the polynomial (6) The analysis of the band was carried out as above. The lines were at low quantum numbers blended and the fit of the apparently unperturbed lines from Table 3 The average deviation between an observed value and one from (8) was now 0.008 cm -1 .
The coefficients of the above polynomial give ß" = ß5-= 0.3243 cm" 1 , B' -B" = 11.25 x 10~4 cm -1 .
In the polynomial (5) the effect of 1-type resonance, studied by Amat and Nielsen 11 , has been neglected. This perturbation is evident from the appropriate combination relations shown in Figure 2 . The effects are similar to those observed earlier e. g. in the spectrum of acetylene 12 , but smaller. lead to the lower component of the one-doublet in the upper state. Thus the determination of the rotational constants from the P-and R-branches using polynomial (1) gives the value for the ground state rotational constant, and the second order coefficient gives the value Bf -B0 = -a5~. In the case of the Q-branch the transition AJ = 0 is to the upper component of the one-doublet in the excited state, and the coefficient B' -B" in (3) gives the difference B5 + -B0. It is therefore possible to determine the 1-type doubling constant q5 = B5 + -Bf from the rotational analyses of the P-, Q-, and Rbranches.
The polynomial (2) 
Results and Discussion
In a II<-2 + band of a linear molecule the transitions AJ = ± 1 from the ground state always cm 1 obtained by Tyler and Sheridan 5 . The second order coefficients of the polynomials (2) and (4) give B5~ -B0 = 6.00 x 10 -4 cm -1 and B5 + -B0 = 12.32 x 10 _4 cm~-. These results lead to the 1-type doubling constant qh = 6.3 x 10 -4 cm -1 , which is in good agreement with the value <jr5 = 6.37 X 10~4 cm -1 from the microwave data 5 .
The value for the centrifugal distortion constant D has been obtained in several works, and the values derived from the rotation-vibration bands [2] [3] [4] and the microwave result 5 D= 12 x 10~8cm _1 are generally consistent with each other. The value D = 11.2 x 10 -8 cm -1 now obtained from (2) has an error limit closer than the previous values.
The effect of the above l4ype resonance on the rotational constants B is small. Thus from the analyses of the hot bands both B5 + and B5~ are obtained. The values derived from the polynomials (7) and (8) both are Bf = 0.3243 cm -1 , and the polynomial (6) yields B5 + = 0.3249 cm -1 . The corresponding literature values 5 are Bs~ = 0.32437 cm" 1 and BS = 0.32500 cm" 1 .
Theoretically the splitting in the A state 2 v ±2 is small 13 . The experimental ß'-values derived from (6) and (7) are almost equal. The same fact can also be seen from the second order coefficients. The results from theotational analyses of the v5 band have been collected in Table 4 . 
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